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Portability domain boundaries:

AT&T Tends toward state delimited, flexible

MCI  Tends toward state delimited, though constrained by implications
of carrier portability code construction with availability of "unused"
NPAs. Smaller domains may be needed in some areas.

GTE  National

USIN  Tends toward sub-state regions

Sum.  AT&T appears to be the most flexible.

Number management agencies:

All plans concur that number management should be handled through a
"neutral entity". All except GTE indicate that multiple, regional
neutral entities should be deployed.

Sum.  The quantity of neutral entities must be tailored to the plan being
implemented.

SS#7 deployment implications:

AT&T Development of new SS#7 data structures for portability needed,
recognizes that CMRS will require special attention.

MCI  Minimal development of new SS#7 structures, recognizes that
CMRS will require special attention. Acknowledges that its proposal
may be interim measure awaiting full development of AT&T plan.

GTE  Need new national database for NOO service codes. CMRS not
specifically recognized.

USIN No new SS#7 development. CMRS and CLASS feature and
routing interaction potential recognized.

Sum.  All plans except GTE use customer POTS numbers. GTE
proposes a one-time change of customer number to an NOO SAC
number, evaluated as a negative.

AT&T plan requires most development. Other plans require
development of roughly the same order of magnitude

CMRS Type 2B trunking limitations:
AT&T,MCIL, USIN  Plans incompatible with Type 2B trunking without
SSP capability in CMRS switching machine or use of external SSP-
tandem function.
GTE  No immediate limitation noted provided that all portability-SAC
destined traffic could be routed through an SSP capable access tandem.
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Sum. Type 2B trunking incompatibilities render all except GTE plan
unsuitable for immediate or interim "industry-wide" portability
implementation. Revision of network structure and CMRS switch
capabilities needed especially in inter-local environment.

CMRS Type 1 trunking considerations:
All plans have equal benefits and difficulties.

CLASS functions and derivatives, considerations:
All plans present similar concerns with interfacing to existing ANI and
Caller ID based systems.
Sum.  System data and operational definitions needed for the era of
portability

9-1-1 and E-9-1-1 services:
All plans are subject to CLASS definition arrangements for POTS
customers. CMRS identities are a matter entirely independent of
CLASS or ANIL. Vehicle location reporting technology development
required.
Sum. Development of 9-1-1/E-9-1-1 CMRS standards needed.

Determination of charges for calls:

All proposals require full ten (10) digit analysis for determination of toll or
local jurisdiction, and specific toll or local message/measured rate to
be applied.

Sum.  Standardization and development of efficient ten (10) digit
translation mechanism to address multiple carriers using differing
charging structures.

Customer dialing patterns:

AT&T,MCI  Almost certain evolution to ten (10) digit dialing and NPA
overlays within portability domains become prevalent.

GTE  Ten (10) digit dialing of "portability SAC" necessary, no seven (7)
digit local calls to portable numbers.

USIN  As "islands of portability" embrace multlple NPAs, ten (10) digit
dialing will become necessary

Sum.  AT&T plan causes the least pressure upon local seven (7) digit
dialing due to better number resource use efficiency.
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Number conservation and area code relief:

AT&T Personal address NANP-derived, completely independent from
physical address. Can readily port formerly dedicated but unused rural
numbers to relieve code exhaust within portability domain.

MCI Seen as an interim measure to full development of AT&T LRN
plan. Requires use of unused area codes as carrier portability "pseudo
NPAs". May result in premature constraint of portable number
availability or temporary exhaust of NPA resources.

GTE  Utilizes two NANP numbers, its NOO portability number as a
personal address and a conventional NANP geographic network
number as the physical address. Inefficient.

USIN  Utilizes two NANP numbers, a conventional NANP geographic
network number as the personal address, and another as the physical
address. Very inefficient.

Sum. AT&T provides potential for greatest number and area code
conservation.

Conclusion:

AT&T's plan, though more complex, appears to provide the most
comprehensive, favorable and flexible platform for long term number
portability in the exchange service provider industry, inclusive of
CMRS and LEC participants.

Interim portability requirements:

Several factors militate for implementing an interim number portability plan. Several
other factors militate for the interim plan to be limited to LECs. Included among the
factors are local and federally sponsored competitive pressures and knowledge that
development of an economically and technically viable plan is going to require many
months if not several years to perfect and deploy. It has also been recognized that any
interim plan must represent a "reasonable" investment by providing an economically
sound stepping stone or building block to an ultimate solution. That interim step can take
the form of either short term installation of equipment which will be replaced and
scrapped at the end of the interim period, or modular additions to or construction of
equipments which can continue to be used within the ultimate solution.

At the same time, any interim number portability solution must be reasonable for all
participants in the local exchange service provider industry, and must not seriously
disadvantage any member.
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There are several "interim" number portability plans currently in operation. These are all
variants of network based RCF (remote call forwarding) and its dedicated-trunk based
cousin, "Flex"-DID, and are all limited to LEC -to- LEC portability. Each of these plans
translates one network address, the "ported" number, into a second network address, the
"destination number" and forwards/re-directs a call through the ported number's serving
switch, or a closely related tandem, to the destination number switching entity. Such
arrangements at least double local network facility usage, double NANP number
consumption, and usually impair both CLASS functionality and transmission quality.
These RCF-derived interim LEC portability arrangements do not, however, in any
adverse manner affect CMRS operations.

Use of any of the four long-term plans discussed in this document as an/the interim
portability arrangement, does immediately and adversely affect CMRS exchange service
providers unless very careful attention is given to coordinating and isolating the lesser
capabilities of most of the installed, and relatively new, CMRS switching equipment base
with respect to introduction of interim number portability from an incumbent LEC
switching entity. The AT&T, MCI, and USIN system constraints imposed upon ongoing
CMRS Type 2B trunking compatibility,18 which require either immediate equipage of
SS#7 capability in the CMRS end office for translating direct-routed inter-local calling to
interim portable numbers, or rerouting those calls via another entity's "bottleneck" SSP
tandem, would appear to diminish the suitability of any of those plans for the interim
solution. The GTE plan, by requiring an initial telephone number change, and creation of
new N0OO SAC number management and database services would appear to diminish that
plan's suitability to the growing C-LEC industry. One is therefore left to fall back on
temporary RCF based solutions which, while cumbersome and less than technically
perfect, can continue to serve without requiring building of semi-recoverable/salvageable
interim plant facilities and short term uniquely trained staff by both the incumbent LECs
and CMRS providers.

Number portability between the PSTN and CMRS providers and within the CMRS
industry has already received relevant consideration. To date, with the exception of
cellular to cellular "local" service provider porting, cellular providers have received few
"portability" requests. Conversely, automatic and manually activated cellular "follow-
me" roaming today offer a form of enhanced flex-DID porting on a user commanded,
temporary portability basis. Purely conventional call forwarding is also available in
cellular switches, but as a number portability mechanism is normally not directly
compatible with the interim LEC arrangements. Due to presently overwhelming

8 The constraints imposed upon Type 2B CMRS trunks also apply to direct inter-

end-office trunking to/from non-SS#7 equipped LEC switching entities.
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fraudulent use of cellular facilities, porting numbers to or from CMRS systems must be
approached with extreme caution.

CMRS paging service providers have received very few requests for location based
number portability, but occasionally experience inquiries for local service provider
number portability. Unlike cellular switches, paging end office switches normally
interconnect with PSTN utilizing only unidirectional, inward trunking, and are not
equipped with consumer useable, general call forwarding features. CMRS paging
systems normally originate no outbound calls. This situation effectively prevents paging
service provider participation in any of the end-office-based RCF or flex-DID interim
local number portability arrangements. Personal address -to- physical address -to- paging
equipment address correlation, while necessarily different under portability from current
practice, appears to have straight-forward adaptability, within reasonable limits, to a
variety of addressing arrangements.

Accordingly, inclusion of CMRS exchange service providers in an interim portability
plan, or endorsement of efforts to "perfect" any particular interim number portability
plan, except to the extent that adverse effects upon CMRS operations are avoided cannot,
in good conscience, be recommended.

While the CMRS industry generally recognizes the benefits of upgrading its switching
equipment for full SS#7 interoperability, such investment is wisely deferred until CMRS-
SS#7 and number portability standards are solidified. Successful customer growth in the
long-competitive CMRS marketplace does not support a push for immediate availability
of CMRS number portability. It is therefore suggested that CMRS exchange service
providers not participate in interim number portability.

Long term number portability plan:

Of the Comments offered, the AT&T proposal, also called "LRN" (Location Routing
Number), appears to be the most technically balanced and technically reasonable of the
lot. This statement should not, however, be construed as an unconditional endorsement
of the AT&T/LRN proposal. Particularly with respect to CMRS providers, there are
some shortcomings.

LRN retains the affirmative fundamentals of the six-digit translation philosophy upon
which the structure of the domestic and "North American" network is premised.
Conversely, LRN acknowledges that to be able to effect any degree of NANP number
conservation while embracing sensibly large domains of portability, personal addresses
will become different and dissociated from physical addresses. It also provides for
variations in the size and content of portability domains, thus accommodating
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customizing of location portability service offerings, and appears to be capable of
functioning in an exchange service provider environment comprising both entities
participating and not participating in number portability.

LRN affords essentially ubiquitous number portability, which in turn appears to offer a
number of competitive opportunities additional to choice of exchange service providers
and location flexibility for one's personal address. There are significant opportunities for
SS#7 SCP (signaling control point) operators providing personal address/physical address
correlation data bases, including databases coupled with dynamic single number calling
products. Quasi-competitive SCPs are anticipated within larger portability domains.
Competitive access tandem services is another venue open to competition. As exchange
level competition heats up, many of the facilities based and/or switch-based competitors
will find it beneficial to utilize direct, competitive access tandem interconnection with
competitive IXCs as well as with competitive exchange service providers. While a
portability domain provides one configuration of the scope of a competitive access
tandem, only creativity and economics form the upper limit.

CMRS participation in LRN, or for that matter any long term portability arrangement,
will require significant research, analysis, development, deployment, and administration.
It will also, again with respect to any standard, require substantial re-configuration of
CMRS-PSTN interconnection and traffic interchange arrangements.

The MCI "CPC" (carrier portability code) plan is considered approximately equal to
AT&T's LRN except for the potential for limitation of ability to handle multiple
exchange service providers serving multiple area codes within the same portability
domain. The use of "residual" numbering resources for local area physical address
emulation was also evaluated to be less than optimal, and could suffer from premature
exhaustion in high density areas.

GTE's plan, while certainly operable, contradicts one of the basic tenets of this number
portability proceeding, that being that a customer, through number portability, can retain
his present telephone number, when, at some indeterminate time in the future, he may
choose to change service providers.

The USIN plan and "Seattle Trial" demonstrate the efficacy of dissociated personal
addresses and physical addresses in providing number portability. However, the "cost" of
portability in the USIN plan is high, being consumption of two NANP telephone numbers
for each ported user.
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General observations:

The following considerations are important in evaluating any telephone number
portability plan. The plan must be economically, technically, and operationally sound.
Service provider number portability should, and location portability may be part of any
permanent plan. Any interim plan should, at a minimum provide service provider
portability, and should not adversely affect incumbent exchange service providers. It
may be reasonable to exclude certain -classes of exchange service providers from
requirements to provide interim number portability and possibly even long term
portability. Portability of numbers between dissimilar services will likely result in
confusion, not competition. In any long term plan, numbers should be location-portable
only within well-defined, administratively, demographically, jurisdictionally,
geographically, commercially separable areas. These domains of portability should not be
so large as to encourage disparity of regulation within the domain, but not so small as to
render portability meaningless. While there are a number of rational exceptions, state
boundaries appear to be a reasonable choice for portability domains over the long term.

NANP numbers should be used for personal addresses, and should be completely isolated
in function from physical addresses. A separate physical address regimen is appropriate,
but need not be materially different from the NANP. Proper design of the physical
address scheme, and correct choice of portability domains will significantly prolong the
useful life and optimize capacity of the NANP code resource.

Inclusion of CMRS providers in interim portability measures is at best cumbersome and
potentially costly, appears to serve no demonstrated need, and is not recommended.
Integration of CMRS services within a long term, national standard number portability
plan awaits definition by the regulators and industry of that standard and development of
functionalities meeting that definition. CMRS roaming, fraud-control, and 9-1-1/E-9-1-1
compatibility may require special consideration in number portability.

Summary / conclusions:

In summation, the AT&T LRN plan appears suitable, with caveats, for long term number
portability, for both LEC providers and CMRS providers. Interim LEC number
portability must function without adversely affecting CMRS operations or CMRS-PSTN
interworking. CMRS should be excluded from interim portability requirements. Much
work remains to be accomplished to achieve a solid industry consensus on and
standardization of the details for long term number portability.

Jan David Jubon, P. E.
10 October 1995
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